The SIST profile images a vertical slice through Earth that strikes northwest-southeast across southern Iceland (Plate 1). It crosses the major geological features associated with MAR rifting, such as the BUC, WVZ, and SISZ. The source-receiver distribution is fine enough to permit highresolution tomography in the upper crust, where targets such as magma chambers, fault zones, and shallow volcanic intrusions may occur. The profile is long enough that seismic rays from the longest offsets penetrate into the mantle, permitting conventional, low resolution refraction measurements of the lower crust, Moho, and uppermost mantle.
Data Acquisition
The multiple offset refraction experiment was designed in the following way: Long range shots, necessary to determine the crustal structure, were placed at distances up to 170 km. Higher shot-receiver density was put around the most interesting imaging targets, the WVZ, and the SISZ to improve resolution. The highest shot and receiver density was over and around the WVZ and in the South Iceland Lowlands (between 695 and 795 km on the profile), with 10-20 km shot spacing and 0.5-1.0 km station spacing. The resulting profile was 170 km long, with the WVZ and SISZ approximately in its central part, with total of 11 shot points and 210 receiver points distributed along the profile (Table 1) . Significant geological and geographical features along the profile are summarized in Table 2 . Although three-component data were recorded, only P wave arrivals are addressed here. Further data analysis was done in two stages. First, the two-dimensional crustal seismic velocity structure along the SlST profile was imaged by tomographic inversion of crustal travel times. Second, the nature of the observed deep reflector was explored by two-dimensional forward modeling of the reflected arrivals using the tomography results. The resolving power of the tomographic inversion is assessed with an impulse response method. Synthetic travel times are computed for the actual source-receiver configuration, but with a velocity structure that is homogeneous, except for a perturbation at a single node. These data are inverted to yield an estimated velocity model, which owing to imperfect resolution have perturbations at more than one node. In our case, we find the resolution to be very good (10 km horizontally, I km vertically) down to 8 km depth • Northwest to Southeast Distance (km) [Thompson, 1975] 
